Clinical Scenario: Sport-related concussions are a significant health issue due to the high incidence of concussions sustained each sports season. Current approaches to the evaluation of acutely concussed athletes include the use of balance assessments to identify and monitor underlying postural instability arising from concussion. Balance assessment has been recommended as a primary measurement tool for monitoring recovery and for making return-to-play decisions. Balance impairments have been shown to occur in the initial postconcussion period (ie, 1-10 d). Numerous clinical and laboratory measures have been used in the assessment of balance immediately after concussion, and clinicians are faced with deciding which measures to use. Focused Clinical Question: How do clinical or field-based balance-assessment tools compare to laboratory-based balance measures in identifying deficits in postural stability among acutely concussed athletes?
Clinical Scenario
Sport-related concussions are a significant health issue due to the high incidence of concussions sustained each sports season. Current approaches to the evaluation of acutely concussed athletes include the use of balance assessments to identify and monitor underlying postural instability arising from concussion. Balance assessment has been recommended as a primary measurement tool for monitoring recovery and for making return-to-play decisions. Balance impairments have been shown to occur in the initial postconcussion period (ie, 1-10 d). Numerous clinical and laboratory measures have been used in the assessment of balance immediately after concussion, and clinicians are faced with deciding which measures to use.
Focused Clinical Question
How do clinical or field-based balance assessment tools compare to laboratory-based balance measures in identifying deficits in postural stability among acutely concussed athletes?
Summary of Search, "Best Evidence" Appraised, and Key Findings
• Research studies containing level 2b or higher evidence and that investigated clinical or laboratory measures used to assess balance impairments after a sports-related concussion were sought.
• Three cohort studies were included. All 3 studies demonstrated postconcussion balance deficits as measured by either a clinical or a laboratory balanceassessment technique. One research study 1 used the Sensory Organization Test (SOT). Balance deficits were observed 24 hours after concussion. Balance scores returned to baseline in 1 to 3 days in 1 study, but performance was not similar to that of control subjects until day 5 postinjury. Two of the studies 2,3 used the Balance Error Scoring System (BESS). Decreased balance was observed 1 and 3 days after concussion compared with baseline performance. Concussed subjects demonstrated decreased balance for up to 5 days postinjury.
Clinical Bottom Line
The BESS (a clinical and field-based balance assessment tools) is comparable to the SOT (a laboratory-based balance measures) in identifying balance deficits in acutely concussed athletes. Strength of Recommendation: Level B evidence exists that clinical and laboratory measures can be used to measure balance impairments in concussed athletes in the days after a concussion.
Search Strategy
Terms Used to Guide Search Strategy 
Results of Search
Three relevant studies [1] [2] [3] were located, and all were categorized as level 2b (Table 1) , based on Level of Evidence, Centre for Evidence-Based Medicine, 1998.
Best Evidence
Three research studies were determined to be the best sources of evidence to answer the clinical question and, therefore, included in this clinically appraised topic (CAT; Table 2 ). The articles were chosen because of the level of evidence in the design, they measured balance after a concussion in athletes, and they measured balance impairments on either a clinical or a laboratory assessment tool or described both a clinical and a laboratory assessment tool.
Implications for Practice, Education, and Future Research
The results of all [1] [2] [3] of the research studies reviewed in this CAT demonstrated a significant decline in balance in the days immediately after a concussion when compared with both the control group and baseline data (as measured by the SOT and BESS). These results indicate that both clinical/field and laboratory measures are beneficial in evaluating balance deficits in the first 1 to 5 days after a concussion. When considering which balance assessment to use, it is important to determine the testing environment (eg, laboratory, clinic, sideline) and the available amount of time and resources. The SOT is a commonly used laboratory-based balance-assessment tool 2,4,5 but is not practical for routine clinical or sideline use. Clinical or sideline assessments such as the BESS provide the clinician with a rapid and efficient assessment of balance after concussion on the sideline or in the clinic. The BESS has been validated against the SOT, 6,7 and, despite the fact that these tests have different outcome measures, both measure similar constructs. Another important consideration for clinicians assessing postural stability is the frequency and duration of testing in the postconcussion period. As all 3 studies in this review monitored recovery for 5 to 10 days postconcussion, we recommend tracking recovery over a similar time course. Clinicians assessing balance after a concussion should consider which type of balance assessment would be most beneficial to the athlete's specific needs. The assessment needs to take into account a variety of testing conditions (visual input/feedback, support surface used during testing) and should be administered over a specific period of time. All articles reviewed in this CAT demonstrated deficits in balance after concussion that persisted for up to 5 days, but they failed to track recovery in comparison reported 1 previous concussion, 1 reported more than 1 previous concussion, 5 gave no report). Subjects participated in a variety of sports (n = 14 football, n = 6 soccer, n = 5 lacrosse, n = 1 wrestling, n = 1 field hockey Concussed athletes display a relatively dramatic decrease in variability in COP ML oscillations across all sensory conditions.
All athletes who sustained a concussion (n = 94) participated in the study protocol.
No information on unidentified or unreported concussions.
Most significant deficits in balance occur during first 24 h after concussion but returned to baseline by day 5 postinjury. with a control group. Tracking deficits over a longer time period may lead to a better understanding of whether balance returns to values comparable to those of healthy controls. Clinicians monitoring and tracking recovery for a period of up to 10 days, or until balance returns to baseline measurements, will be able to make more informed return-to-play decisions. Clinicians should strive to obtain baseline balance measurements using the type of postural-stability assessments that they will use to monitor concussed athletes. Overall, clinicians should strive to obtain baseline values on whichever tools they will be using throughout the sports season. They will achieve similar results with the use of either clinical or laboratory balance-assessment measures but should use a battery of assessment techniques when making returnto-play decisions. Randomized control trials with assessor blinding need to be conducted on these balance assessments in athletes after a concussion in order to improve the level of evidence available to clinicians and to ensure that balance deficits after a concussion are truly measuring accurate information. In addition, studies that focus on discriminating between athletes who have a concussion and those that do not and that determine acceptable values for balance based on age, sport, and gender would provide increased evidence to support the use of balance testing after concussion in athletes and the use of baseline measurements. Additional studies should also focus on the dual-task paradigm, which would contribute to our understanding of the effect of acute concussion on postural stability. This CAT should be reviewed in 2 years to determine if additional postconcussion postural-stability studies have been conducted and if these research studies have established additional evidence supporting the use of clinical and laboratory balance-assessment techniques to identify and monitor immediate postural-stability deficits after a single episode of concussion; this may ultimately change the clinical bottom line for this specific clinical question.
